The basic principle of the frozen section is the freezing of water in tissues in order to provide sufficient rigidity for cutting. The addition of a cold knife offers the advantage that the zone of tissue melting during cutting is restricted to the microlayers on the surfaces of the section. 10 A major portion of the section remains frozen during and after cutting. The use of the cold knife, therefore, permits the use of the Adamstone-Taylor technic. 1 Enclosure of the microtome and the knife in a deep freeze permits the choice of an appropriate and stable temperature near the optimum for cutting tissue, which then neither overfreezes nor thaws during extended periods of sectioning. Condensation of water on the knife and on the microtome is controlled more easily with an enclosed microtome than with one exposed to humid air. The refrigerated microtome also permits the use of a plastic plate that prevents curling and rolling of the sections by forcing them between the plate and the knife blade. The sections lie flat on the knife and may be picked up directly on a warm slide or cover slip to which they will adhere. An antiroll device can be obtained with the Cambridge microtome. An adaptation of this design to the Minot and to the Spencer microtomes was made in this laboratory and a photograph and diagram of construction are presented. With ingenuity and appropriate variation in the length of the front axle piece and of the side mounts, an identical device could be adapted to any microtome ( Figs. 1 and 2) .
A detailed description of the principles and use of the antiroll device and of the methods of freezing, sectioning, fixing, and staining cryostat tissue is available. 6 
The strong merits and relatively slight disadvantages of the cryostats commercially available at the time this investigation was begun have been discussed. 7 Such cryostats suffered from the disadvantage that access to the interior was provided through a vertical door or window. Upon opening such a door, there was ready opportunity for the heavier cold air to pour from, and for warm, moist, room air to enter the chamber. This contributed to variations of the interior temperature and to excessive condensation of moisture on the microtome and knife. Several ingenious external controls or glove-fitted portholes helped to minimize the size of the vertical door and the length of time that the cabinet must be left open. Although these devices worked very satisfactorily, they contributed to With ingenuity in the mounting and with appropriate variation of the length of the axle piece, this can be adapted to any microtome. A plastic plate, 2.5 cm. in width, is adequate for most specimens and is easier to adjust than the wider one which is illustrated.
increased cost and to inconvenience in operation of these cryostats.
Most of these problems can be eliminated by placing the microtome in a refrigerated box with an open top 2 ( Fig. 3 ). This presents a horizontal interface between the warm and cold air. Access to the interior can be accomplished without significant loss of cold air or entrance of warm, moist air. The top of such a unit can be left open almost indefinitely without condensation on the objects stored within or without significant alteration of interior temperature (the widespread use of such boxes in grocery stores throughout the country is witness to their effectiveness).
With the open top, it is no longer necessary to utilize the external control and glove devices that were designed to limit sharply the length of time the vertical door was open (Figs. 4 and 5) . It now is possible for anyone to build his own simple cryostat provided that he has a microtome and a small, inexpensive, horizontal freezer* capable of maintaining a temperature of from -13 C. to -20 C. at the cutting edge of the knife. A variety of rust-proof microtomes are available f and may be preferable in * A suitable but inexpensive freezer can be obtained from the Master-Bilt Refrigeration Manufacturing Co., 4209 Folson Avenue, St. Louis 10, Missouri. For an additional charge the company will complete installation of your microtome in the freezer.
f The National Instrument Laboratories, Inc., 828 Evarts Street, N. E., Washington 18, D. C , will provide a porcelainized (Cambridge rockingarm) microtome, complete with knife, antiroll device, and necessary hardware to provide for the external operation of the microtome.
The International Minot microtome, model 3310, is available complete with antiroll device from the International Equipment Co., Boston, Massachusetts. An aluminum freezing block is also available.
The Lipshaw rotary microtome, model 50 AB, is available from the Lipshaw Manufacturing Co., 7446 Central Avenue, Detroit 10, Michigan. that they require less time for maintenance. Standard, rotary, paraffin microtomes that are not rust-proof have been used successfully, however. With proper maintenance, these can be used satisfactorily over long periods of time. 4 For the convenience of the operator, it seemed preferable to use the microtome in other than its standard horizontal position. Placing the microtome at an angle with the front end elevated made the knife, tissue, and chuck more accessible to the control of the operator. Several microtomes were tested at elevations ranging from horizontal to 60 degrees of vertical tilt. They operated satisfactorily at all levels. Final considerations of the proper angle are governed by 2 factors: (1) all portions of the microtome must be below the frost line of the freezer; and (2) the final position of the chuck and knife should allow the operator to have the assistance of gravity in cutting the sections. Practically, an angle of 20 to 30 degrees was most convenient. With the aid of gravity it is much easier to obtain sections that are not compressed and wrinkled. It
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is perhaps unfortunate that for many years conventional freezing microtomes have required pathologists to defy gravity and cut their fragile frozen sections uphill. For the further convenience of the operator it is recommended, although not necessary, that the actual cutting mechanism of the microtome be controlled from outside the cabinet. This requires that the angled platform support and position of the microtome be so chosen that the center of the microtome drive shaft is placed properly in relation to the refrigeration coils in the side walls of the freezer. The hole that must be drilled in the side wall of the freezer must avoid the coils (an error in drilling can convert a freezer to scrap metal). The margins of the hole should be sealed with a collar of material such as Synthane* to prevent access of moisture to the insulation and to provide a bearing surface for the extension shaft that couples the microtome to the external wheel. If the microtome is used at an angle, care must be taken to replace the wheel in the proper position on the shaft to insure proper counterbalancing of the instrument.
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